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HIs plant operates over 5,000 metal work- 

ing machines of various types, and is lo- 
cated in a hard water area where emulsions of 
soluble oil are ordinarily difficult to maintain. 
Emulsions of Texaco Soluble Oil HW, however, 
have been used for years with success. 

Once, for instance, circumstances forced a two- 
month shutdown of the plant, and the emulsions 
of Texaco Soluble Oil HW were left standing in 
tanks and lines. When production was resumed, 
the Texaco emulsions were still in satisfactory 
condition. There was comparatively little sepa- 
ration, little odor problem, and no wholesale 


*Name on request 
cleaning of tanks or lines was necessary. 

Here you have proot of the stability for which 
emulsions of Texaco Soluble Oils are famous- 
stability that means better cooling and lubrica 
tion, cleaner plant. longer tool life, lower oil 
consumption and maintenance costs. 

Why not enjoy these benefits in your plant 
A Texaco Lubrication Engineer will gladly help 
you. Just call the nezrest of the more than 2,00! 
Texaco Distributing Plants in the 48 States of 
write: 

The Texas Company, 135 East 42nd Street 
New York 17, N. Y. 
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tance of cutting fluids to the success of most 
operations. Frequently a 
use such “cure-all”’ 


esator 


fluids may 
“great compen 


user of these 
the 


when referring 


terms as 
“equalize c 
mOften he expects them to solve all of his machin- 
Bing problems. Although this is indeed a great tribute, 
s. When properly 
applied and handled, they can be of tre 
benefit. On the other hand, it must be 
@recognized that there are certain problems which 


, or the to them 


Mcutting fluids are not miracle fluid 
r select d 






panne be solved simply by the application of a 
Scutting Huid. Nevertheless, the metal cutting indus 
itry could not have progressed to its present position 
vere it not for the large variety of such products 
favailable today 
B Tw idamental physical processes are involved 
Bn all tal cutting ope rations: 
® (1) ‘ormation of the chip from the metal 
ork piece by the tool 
(2) ‘ovement of the chip up the face of 
e tool. 
The :otal work performed by the cutting tool in 






memo. metal is essentially the sum of the work 
equir 0 form the chip plus that used in over- 
omit he friction at the tool face. These two 

















muant ire not mutually independent, and usually 
tf which affects one of them will affect the 











he same manner. For example, any steps 
‘ecrease the friction between the chip and 
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NYONE concerned with the machining of — the tool also will decrease the amount of work re 
metals should be well aware of the impor quired to form the chip 


Most of the work performed in a cutting opera- 
tion is translated into heat. This heat can be ex- 
tremely to the cutting tool and 
to the the machined metal. Exact cor- 
relations between temperature, tool life and forces 
in metal cutting are far from being firmly estab- 
lished. However, there does seem to be a direct 
relationship between the temperature at the chip- 
tool and the life of the tool. As the tem- 
the ability of the tool to with- 
stand the forces exerted upon it decreases rapidly 
It has been demonstrated rather conclusively that 
a very small change in temperature can have a very 
large ettect on tool life. Consequently, in the inter- 
est of long tool life, the temperature at the chip-tool 
Also 
it is frequently imperative, particularly in grinding 
operations, that the workpiece be kept cool to pre- 


detrimental both 
surface of 


interface 


per ifture increases, 


interface should be kept as low as possible. 


vent imaccuracies in dimensions and changes in 
surface hardness. Thus, any practical means of 


either removing the heat quickly or reducing the 
total amount of heat formed, or both, is extremely 
desirable. Cutting fluids can be effective in both 
respects. In fact, a cutting fluid can be considered 

having two basic functions in the machining 
process. 


(1) To serve 
from the 


c hips. 


as a coolant and remove heat 
cutting tool, workpiece and 
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In order for a liquid to be most effective as 
‘ , _— coolant, it should have a high specific heat, a h ¢ 
Soluble oils used aad be rather limited thermal conductivity and Hy heat of va mt qt 
in their applications in the metal cut- tion. Mineral oils are not among the best f it 
ting industry. Today, however, there in these respects and consequently are not partic. 9 
are products tailor-made to handle larly effective in removing heat once it is fort : 
all but the toughest of machining Actually water is about the most efficient cooli) r 
clad ; = medium known. However, there are numerous + t 
ss ater sons why straight water cannot be employed , 
cutting fluid. Probably the most obvious one, si 
well as the most important, is its rust promoti sc 
(2) To serve as a medium for reducing the characteristics. Also, it has no value as a lubri q 
friction that occurs as the chip slides up There is a way in which the additional propert ' 
the face of the tool. desired can be imparted to water. This is throug 
Mineral oils, either straight or containing addi- the use of soluble oils. Thes¢ are oils wihch | 4 
tives such as fats, and sulfur and chlorinated mate. D€€" So compounded that they will form a sta a 
rials, are most effective in performing the second emulsion when mixed with Water. SUce Wile) , 
of these two functions. The reduction in friction the major ene” agen of the emulsions - they a 
is due partly to simple lubrication but mainly to normally used, it still can function efficiently 
chemical action. The surface of the chip in con- the coolant. However, the mineral oil rile 4 
tact with the tool face has just been freshly formed additives contained therein impart desirable lu . 
from the workpiece, and consequently, it is in a cating, anti-friction and nie Peatsruntaaanid taint Occuad: 5 
highly reactive state. This condition, together with the emulsion. Various combinations of cooling ¥ 
4 the high temperatures and pressures existent at the sagt: ite 1es ( a be a ie ory em I x 
: point ‘of contact between the chip and the tool, is y varying the ratio of the soluble oil to wate h, 
very favorable for a chemical reaction. The addi- " 
tives in the cutting oil will react with the chip to WHAT ARE SOLUBLE OILS? q 
form metallic compounds. Thus, instead of an Soluble oils eally “soluble” inasm by 
actual metal-to-metal contact, the chip and the tool te b nag — se sn ) ete as "se oo. 
will be separated by a thin layer of a metal com- wid a we paenncles oa anne e" a 
pound. If the shear strength of this material is less pee a water. AS mentionec vere, a, “_ a 
than that of the metal itself, there will be a reduc- emulsion and actually should be termed “ 
tion in friction with a resultant decrease in the able oils”. Emulsions are extremely complex s system a" 
saitiel amet ik wpaile aiid lenet and is well beyond the scope of this article: » 
For example, both chlorine ee: oe expound the myste ries surrounding t them. ( ount ' 
effective for reducing the coefficient of friction. books have been written on the theory ol ans: i | 
a The average shear strengths of the stable iron sul- and there are still many controversial issues w a 
hike cae shed SOL, ek has ches srenaile aol tee, need to be resolved. However, it is felt desirable: ; 
The average shear strengths of the iron chlorides touch on some of the basic ere ee 
are about 20% of that of iron. From this it might present a little better idea of what ts involved 
be inferred that cutting fluids containing chlorine An emulsion is a system containing two separ: 
should be more effective than those containing Nd distinct liquid phases, one of which is dispes 7 
sulfur. This is true under certain conditions. At 19 the other. The liquid which is broken up 1 it! 
low cutting speeds, where the temperatures at the globules is known as the dispersed or inter ais 
chip-tool interface are relatively low, some chlort- phase. Conversely, the liquid surrounding W 


globules is called the continuous or external phis a 


are more effective in reducing friction 
In the soluble oil emulsions used for machinin 


nated fluids 





than are sulfurized fluids. On the other hand, the atk foi 
iron sulfides have much higher melting points than the oil is the internal phase and the water the ext’ 7 
the chlorides. Consequently, as the cutting speeds nal phase. 4 
are increased and the temperatures go up, the sul- When two immiscible liquids are in contact > 
furized fluids become increasingly more effective boundary between them is referred to as the | ‘tal 
than the chlorinated fluids. liquid-interface. This is not an absolute ‘ine | ] 
Since the reduction of friction is the result of | of demarcation but is actually a zone, duc tot @ 
chemical action, there obviously must be a sufficient interpenetration of both layers. The suri ace t i 
amount of time for the reaction to occur. As cut- sion at this boundary zone is called the ir tert Bir, 
ting speeds approach high values and the time of — tension. For two liquids to be completel) solu! 5 
contact becomes less, it is increasingly difficult for this interfacial tension is zero. For two no: -soluo Bp 
a fluid to reduce the friction. liquids to form a homogeneous mixtur , of “| Mo, 
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liquids. By 
lemulsifier serves to decrease the interfacial tension 
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emulsion, a third substance called an emulsifier is 


necessary. This will be a material containing two 
itypes of molecular groups, one of which will orient 


in the water phase and the other in the oil phase. 
Consequently, it will be adsorbed at the interface 
of the t'vo liquids and make the transition between 
them less abrupt. In a sense, an emulsifier might be 
dissimilar 
the 


regarded as a bridge connecting two 


being adsorbed at the interface, 


land permits increased sub-division of one of the 


liquids in the other. In addition, it provides a film 
surrounding each particle of the dispersed phase 
and mechanically prevents them from coalescing 
with each other. Thus, in picturing a soluble oil 
emulsion, one might visualize a drop of oil en 
closed film of 
surrounded by water 


in a emulsifier, which in turn ts 


It is probably apparent that the strength and 
icompactness of this interfacial film is the most 
favoring stability of an 


This in turn depends largely on the 


ieffectiveness of the emulsifying agent or agents 


important single factor 


lemulsion 


employed To be most efficient, there must be a 


balance the 
groups that orient themselves in the oil phase and 


between the strength of molecular 


ithose that orient in the water. The emulsifiers com 


Bmonly used in soluble oils include soaps of fatty 


| ] ' 
foils, rosin and sulphonates 

Agitation of the three basic ingredients 
oil and emulsifier 


water, 
is required to obtain fine divi 
gsion of the dispersed phase. The initial size fre 
gquency of the dispersed oil globule offers little clue 
to the ultimate stability of the emulsion. However, 
ge in size with time or the rate of change 


2 2 L, ' 
athe cha | 
sot the interf 


acial area is a good indication of emul 


psion | 
TYPES OF SOLUBLE OILS 
The first requirement of a soluble oil is that it 
must emulsify readily with water and form a stable 
emulsi: Consequently, it naturally follows that 


athe basi or essential ingredient in all such products 


Bis the lsifier. There are innumerable emulsifiers 
from h to choose but it is impossible to rate 
itheir « tiveness categorically. The nature of the 
poil and also of the water to be used both influence 
their en ilsifying ability. Consequently, a soluble 
soil mat turer will choose an emulsifier or com- 
Pinati f emulsifiers which best suits his oil and 
falso, far as possible, the type of water with 
ewhich ill be used. 

E Sor uble oils may contain nothing other than 
heen rs. These can be used successfully in lim 
pted a itions. On the other hand, most soluble 
foils \ tain one or more additives incorporated 
therei: impart certain desirable characteristics 
pr co 4 particular condition that might be en- 
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countered in service. Some of these properties are 
mentioned briefly below. 


Rust Protection 


Next to having good emulsification properties, 
the rust protection characteristics of the emulsion 
are probably the most important. Rusting of 
machined parts is highly undesirable, since its 
removal is both expensive and time consuming. 
All soluble oil emulsions will afford some protection 
against rust formation, if only by virtue of the oil 
present. Also emulsifiers used are 
rather good rust inhibitors in themselves. Products 
offering only borderline protection against rust can 
be employed in operations where rich emulsions 
(high ratio of oil to water) can be used, or where 
the metals being machined are not particularly 
prone to rust. However, in many cases the rust pro- 
tection of these products is quite inadequate. This 
is particularly true in the machining, especially 
grinding, of cast iron. For operations of this nature, 
soluble oils are available which contain rust inhib- 
itors to protect against rust, even at very high 
dilutions 


some of the 


High Detergency 

Frequently in grinding operations there is a 
tendency for the wheels to load rapidly and for 
the machines to become unusually dirty. This is 
especially noticeable when using a fine grit wheel 
to remove a small amount of stock. The emulsion 
wets the portion of the machine with which it comes 
in contact and as the water evaporates, an oily film 
is left behind. This film acts very much like fly- 
paper and holds the fine bits of grinding dirt, along 
with any dust particles that may be in the atmos- 
phere. The result is a very dirty and unsightly look- 
ing machine. Such conditions can be improved by 
using soluble oils containing increased detergency 
properties. Most of the emulsifiers commonly used 
in soluble oils are of the surface active type and 
have good washing characteristics. Thus in some 
cases, improved detergency is imparted to the oil 
by using an additional quantity of the emulsifier. 
In other instances, another material entirely may be 
incorporated in the oil by the manufacturer. 





Soluble oils are extremely complex 
materials. The ingredients are pres- 
ent in a very delicate balance. Al- 
though they are not prima donna 
products, a certain amount of care 
should be exercised in their handling 
and application. 
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Hard Water 

The water used to prepare a soluble oil emulsion 
will have a pronounced effect on its stability. Actu- 
ally for best results, distilled water or steam con- 
densate should be employed. Obviously this is far 
from being practical. In a plant the emulsion must 
be made with whatever water happens to be avail- 
able, and it will vary widely in characteristics from 
place to place. The water may come from a lake or 
river and be exceptionally soft, or it may be sup- 
plied from a deep well and be extremely hard. 
Hard water is detrimental to the emulsification 
properties of most soluble oils. The components 
contributing to the hardness, such as calcium and 
magnesium, can react with the emulsifier in the 
oil and form insoluble materials which will separate 
and form a scum on the surface of the emulsion. 
That portion of the emulsifier which is so tied up 
can not perform its intended function, and the 
resulting emulsion will be deficient in emulsifier. 
Also the salts in the hard water will tend to be 
adsorbed in that critical zone at the interface be- 
tween the oil and the water and cause an increase 
in the interfacial tension. Thus, in effect, the com- 
bination of the depletion of the emulsifier and the 
adsorption of the salts weakens the bridge holding 
the oil and water together and makes the emulsion 
less stable. 

Soluble oils are available which have been so 
compounded as to form stable emulsions with hard 
water, and they should be used when needed. The 
question is when are they needed? What constitutes 
hard water? Although there is no hard and fast rule 
to follow, it is generally accepted that these hard 
water soluble oils can be used to advantage when 
the water hardness is over 300 ppm. 


Protection Against Bacteria 

Soluble oils are sterile as they are prepared. 
They are also sterile as they are delivered to the 
customer. However, bacteria can be introduced 
an emulsion either through the water used to pre- 
pare it or through contamination of the emulsion 
in service. If permitted to propagate unabated, bac- 
teria can cause some very undesirable results, as 
will be discussed in more detail later. They are 
responsible for the unpleasant “Monday morning 
odor’; they can promote rusting; and they can 
cause an emulsion to break. Usually a soluble oil 
will contain a certain amount of bactericide to afford 
the emulsion some measure of protection against 
bacterial growth. Obviously soluble oils will vary 
widely in this regard, depending on the amount and 
type of bactericide used. 


Extreme Pressure Properties 


The main difference between the action of soluble 
oil emulsions and cutting oils in machining opera- 
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tions has already been discussed. It was pointcd 
out that the essentially 
whereas the cutting oils, by virtue of their extreme 
pressure and wetting properties, act mainly as lubri- 
cants to reduce friction. However, there are increas 
ing numbers of soluble oils available today which 
contain extreme pressure characteristics. They arc 
generally referred to as heavy duty soluble oils and 
emulsions prepared therefrom combine good co 
ing capacity with anti-friction properties. In fact 
these products can do all but the most difficult 
jobs which formerly could be handled only 
cutting oils. 

From the foregoing, it is apparent that merely 
identifying a product as a soluble oil gives no infor 
mation about it except that it will form an emulsion 
when mixed with water. There are so many different 
types of soluble oils today, each of which is espe 
cially suited for a given application or set of con 
ditions, that additional identification is necessary 
when describing these products. 


emulsions are coolants 


MANUFACTURE OF SOLUBLE OILS 

Soluble oils are among the most complex products 
that a lubricants manufacturer is called on to pre- 
pare. The ingredients will include the mineral oil, 
emulsifiers, at least one or more additives, and small 
quantities of a coupling agent and water. The water 
is required to increase the solubility of the emulsi- 
fiers and some of the additives. The coupling agent 
serves as a mutual solvent and enables the finished 
soluble oil to be a clear, homogeneous fluid. It also 
assists the oil to emulsify. 

The final formulation of a soluble oil is arrived 
at only after a vast amount of laboratory research 
Probably no other petroleum product demands such 
a delicate balance of ingredients. The first require: 
ment of a soluble oil is that it emulsify readily and 
form a stable emulsion. It matters little how many 
other special characteristics it may possess; none ot 
them will be of any value if the emulsion is unstable 
in service and has to be discarded. The amount of 
the various materials included in a soluble oil to 
endow it with special properties must be great 
enough to achieve the desired purpose but not so 
great as to affect the emulsification properties. 





Do not expose soluble oils to extreme 
temperatures. Low temperatures can | 
cause separation of the ingredients | 
and high temperatures can drive off | 
the volatile components. If possible, | 
store the oils indoors at room tem- 
perature. 
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ingredients in a soluble oil has already been stressed. 
Just a minor variation in the concentration can 
make the product unusable. Consequently, the pre- 
cautions that should be followed in using steam 
to warm up a soluble oil can not be overstressed. 
Actually hot water is much preferred to steam in 
these instances. However, it is realized that hot 
water is not nearly as available in the various plants 
as steam and practical considerations often preclude 
its use. To repeat, steam can be used but only with 
extreme caution. 

Regardless of whether the soluble oil is stored in 
drums or in bulk, it is highly essential that it be 
covered at all times so that contamination may be 
avoided. The presence of contaminating materials 
can greatly affect the emulsification and perform- 
ance characteristics of the product. Cleanliness is 
perhaps the most important factor in the handling 
and care of soluble oils from the time they enter 
a plant. 


PREPARATION OF THE EMULSION 


One of the most important factors influencing 
the performance and life of an emulsion is the man- 
ner in which it is prepared and the nature of the 
water used. Concerning the mechanics of prepara- 
tion, there is very definitely a right way and a 
wrong way. It is just as easy to employ the proper 
technique, regardless of whether the emulsion is 
made in a small bucket or in a large central system. 

First of all, the equipment used should be clean. 
This includes not only the vessel in which the emul- 
sion is to be made, but also any containers used to 
transfer the oil and water. The temperature of the 
oil at the time of mixing is more important than 
that of the water. It should be at room temperature. 
If the temperature is so low that the product is thick 
and viscous, difficulty may be experienced in emul- 
sification. Oil should be added to the water. Never 
add water to the oil. This is perhaps one of the 
most common mistakes made in connection with 
the preparation of soluble oil emulsions. There is 
always a danger of forming an inverted emulsion, 
Or a water-in-oil type, when the oil is added to the 
water. most undesirable. There should 
be at least six or seven times as much water in the 
mixing vessel prior to the addition of the oil as 
the total amount of oil to be used. Also for best 
emulsification, the oil should be added slowly with 
agitation. This does not mean that it must be added 
drop by drop, but neither should it all be poured 
in at once. It is vitally important that agitation be 
continued until all of the oil is emulsified. 

The ease of emulsification will vary from oil to 


This is 
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ited 
sake Preparation of the emulsion is im- 
b, 7 portant. Always add oil to the water. 
eas Never add water to the oil. The oil 
hich should be at room temperature; it 
are should be added slowly; and the mix- 
* : ture should be agitated until emulsi- 
fa ‘ fication is complete. 
cult 

by — 

Usually there is a very fine dividing line between 
rely F these opposing factors. This means that the con 
or centration of the ingredients must be very carefully 
[sion ontrolled; much more so than with most products 
‘rent | The more ingredients present, the more sensitive 
“SPC Band delicate is the balance among them 
con This has been a very brief look into the composi- 
SSaty F tion of soluble oils, but should serve to give a little 

indication at least of their complex nature. It ts 

‘ believed that a user of soluble oils who knows even 
ILS a little about their make-up will be likely to appre 
ducts J ciate them more and to exercise additional care in 
pre: B handling them. They are not prima donna products 
1 oil, § However, like most products, there are both right 
small ff and wrong ways to handle them, and frequently it is 
water Bf just as easy to use the right method as the wrong one. 
nulsi- 
agent STORAGE OF SOLUBLE OILS 
ished If subjected to sub-freezing weather for an ex- 
t also Bi tended period, there is a distinct possibility that 
_, ppStratification or separation of the constituents may 
rived Bh ocur. Products which have separated usually can 
earch. Bi be reconstituted by agitation to re-mix the ingre 
s such Bi tients, However, it is definitely not advisable to 
que’ Bexpose soluble oils to conditions which invite 
y and separation. 
man) Drums should be stored indoors at room tem- 
ne O! Bperature if at all possible. If outdoor storage is 
stable Bi necessary and there has been danger of separation, 
unt Of Bdrums should be rolled before the product is used. 
oil tO Bitis also advisable to draw a sample and check the 
rea emulsification of the oil before using it. One spoiled 
not 8° Bdrm can cause a lot of trouble. 
oiiieas Frequently soluble oils are delivered in bulk by 
tink car. During cold weather the product may 
_ become so viscous that difficulty is experienced in 
xe pumping it from the tank car to the bulk storage 
cilities in the plant where it is to be used. On 
i | Fhuch occasions it is not uncommon to employ steam 
ts | 0 warm the soluble oil so that transter of the 
ff =| Hprod.act may be facilitated. If steam is employed, 
le, | gsteat_ care should be taken to assure that no local- 
n | wed overheating of the product can occur. If high 


pressure steam is employed, it is entirely possible 
that ome of the water and solvent in the product 
ouk: be driven off. The delicate balance of the 








oil. Some will form an emulsion almost spontane- 
ously, while others will require considerable agi- 
tation. The nature of the emulsifiers and the type 
and number of the additives have a pronounced 
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effect on the ease with which a soluble oil will emul- 
sify. The important point to remember is that an 
emulsion in which the oil is only partially emulsified 
will not give optimum performance and usually will 
cause trouble. Consequently, it is definitely to his 
own advantage for a user of soluble oils to make 
sure that the oil is completely emulsified. 


Many of the troubles encountered with soluble 
oil emulsions, such as rusting, odor and separation, 
can be traced directly to the water used. Conse- 
quently, it is likewise to the best interests of the 
user for him to be thoroughly familiar with the 
properties of the water which will be employed in 
the preparation of the emulsion. 


As already pointed out, the hardness components 
of water actually can remove some of the emulsifiers 
from a soluble oil. If hard water is to be used, there 
are two courses that can be followed satisfactorily: 
(1) use a soluble oil that has been prepared espe 
cially for hard water application, or (2) soften the 
water. If the latter is chosen, consult the soluble 
oil supplier as to what to use and how much. Treat- 
ment of the water always should be done before the 
emulsion is prepared and should be carried out in a 
separate vessel from that used for preparation of 
the emulsion. This will prevent the scum formed 
in the softening process from contaminating the 
emulsion. 


CLEANING SOLUBLE OIL SYSTEMS 


In order to obtain top performance and maxi- 
mum life from an emulsion once it has been pre- 
pared properly, it is essential that: (1) the system 
into which the emulsion is to be installed be abso- 
lutely clean, and (2) the emulsion and the equip- 
ment be maintained as clean as possible during use. 


Although the soluble oils are sterile as delivered, 
emulsions prepared therefrom can support bacterial 
growth. If allowed to proceed unchecked, bacterial 
action can raise havoc with an emulsion. Bacteria 
can feed on the emulsifier and other ingredients 
of the oil and eventually break them down and de- 
stroy their effectiveness. The products of bacterial 
action frequently have foul odors which are ob- 





Never install a new emulsion in a 
dirty system or machine. Even a small 
amount of bacteria can inoculate a 
fresh emulsion. By virtue of their 
rapid reproductive powers, bacterial 
growth can soon become so great as 
to destroy the essential properties of 
the emulsion. 
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jected to strenuously by the machine operators. Also 
these same by-products are acidic in nature and are 
corrosive. 

There are numerous and devious routes where) 
bacteria can contaminate emulsions and systems con- 
taining emulsions. The water used, the metal parts 
workers’ hands, refuse cast into an emulsion and 
even the air are some of the possible sources ot 
bacteria. 


The following actual case history! illustrates very 
vividly what happens when fresh emulsions are 
installed in equipment which has not been thor 
oughly cleaned. An emulsion used in a new machine 
did not develop an objectionable odor until six 
months. With the second batch of emulsion, odor 
occurred in less than three months, and the time 
\ with the third and 
batches. Some of the bacteria which entered the sys 
tem while the first batch of emulsion was in servic 
remained there and contaminated the succeeding 
batches. It was found that the long emulsion lift 
could be restored by properly cleaning the machin: 
to rid it of bacteria. 


was successively less fourt} 


In cleaning soluble oil systems and the machines 
involved, it is mandatory that every bit of surface 
with which the emulsion may come in contact be 
thoroughly cleaned. In every system there are se 
tions which are inaccessible to physical cleaning 
techniques. Yet these areas must be cleaned. It is 
imperative that no pac kets of contamination remain 
Consequently, reliance must be placed on suitabk 
cleansing and disinfectant solutions to reach thos¢ 
areas which are not readily accessible. There are 
numerous such materials available, and the soluble 
oil supplier usually will be glad to suggest one 


The following is suggested as a general proce 
dure that might be followed in cleaning system: 
using soluble oil emulsions. This is merely an out 
line and the actual mechanics can be varied to fi 
the system involved. 


(1) Drain or pump all of the used emulsion 
from the system 

(2) Disassemble as much of the system as 
possible and manually remove chips, 
sludge and other contaminants from all 
accessible surfaces. 

Re-assemble equipment and circulate a 
suitable detergent solution throughout the 
system. The circulation time will depend 
on the condition of the system. 

Drain the detergent solution and circulate 
the antiseptic or disinfecting solution. Be 
sure it reaches all surfaces with which the 
emulsion comes in contact. If time por- 
mits, allow this solution to remain in the 
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system overnight or over a weekend to 
enable it to penetrate 


(5) Drain the 
with 


flush 
fresh 


disinfecting solution, 


water, and re-charge with 


emulsion. 


SERVICE LIFE OF EMULSIONS 
Once an emulsion has been properly prepared 
and installed in a clean system, how long should it 
be expected to perform before it must be discarded 
Many 


factors in service adversely affect the emulsion and 


There is no stock answer to this question 


tend to shorten its life. The length of time an emul 
sion will continue to perform satisfactorily will de 
pend largely on how much attention is given to 
controlling these factors. Obviously this will vary 
greatly from plant to plant. Some plants take clabo 
rate means to keep the emulsion in service as long 
is possible. Others take little or no pains with either 
the preparation, installation or maintenance of the 
emulsion. Just how far to go in this regard is a 
matter that each plant must decide for itself. The 
economic aspects, the nature of the operation and 


the ease of disposing of spent emulsions are some 





of the points to be considered. 


Some of the factors which work against long 
emulsion life are discussed briefly below. 


Contamination 


Leakage of machine tool lubricating oil is one 
f the and likewise undesirable 
sources of contamination. It is most prevalent in 


most common 
ld machine tools which have been in service for a 
long time and is one of the most difficult sources of 
yntamination It will contribute to 
the condition of dirty machines and wheel loading, 


to eliminate. 


ind if allowed to persist, it will necessitate removal 

f the emulsion. If lubricating oil can contaminate 
the emulsion, it follows that the emulsion may also 
ontaminate the lubricating oil. This is equally un- 
lesirable from the standpoint of machine operation. 

Systems containing emulsions are not meant to 
serve as a refuse disposal, spittoon or wash basin 
These are common practices among machine opera 
tors and are very effective means of introducing 
bacteria into the system 

Frequently the parts being machined may in 
1emselves be a source of contamination. They may 
ontuin a rustproofing compound or other mate- 
tials, or they may be just plain dirty or rusty. 

Even the air may contribute to contamination of 
the € nulsion. For example, if the machines are near 
i pliting room, the atmosphere may contain acid 
‘umes which would be absorbed by the emulsion. 
This would contribute to corrosion and emulsion 
instal ility. 





The service life of an emulsion de- 

pends largely on the care and atten- 
tion accorded to it. Many factors are 
| at work which tend to shorten emul- 
| sion life. Elimination of sources of 
contamination and maintenance of a 
constant emulsion strength go a long 
way toward extending the time dur- 
ing which an emulsion will perform 
satisfactorily. 








Loss of Water from Emulsion 


As water evaporates from an emulsion, the oil 
ontent will become increasingly greater. The end 
result of this trend, if permitted to continue un- 
hecked, would be an inverted emulsion. It would 
transform from an oil-in-water system to a water- 
in-oil emulsion. However, unsatisfactory perform- 
ance probably would be obtained long before the 
emulsion inverted. An emulsion of a given strength 
a particular operation because, after 
onsidering all of the factors involved, it is best 
suited to do the job. The more an emulsion deviates 
from its original strength, the more unsatisfactory 


will be its performance. 


is used for 


Loss of Oil from Emulsion 


A factor working in the opposite direction is 
the tendency of chips and grinding dirt to remove 
oil from the emulsion, thus decreasing the oil to 
water ratio. Cast iron in particular seems to possess 
an unusual ability in this regard. As the emulsion 
leans out, it will decrease in many of its protective 
characteristics, particularly rust protection. 


In this same connection, mention should be made 
of the bluish-black stain that frequently forms on 
freshly ground surfaces of ferrous metals. A con- 
siderable amount of work is reported? on the nature 
of this stain and the mechanism by which it is 
formed. The stain itself is believed to consist of 
ferrous-ferric oxide, or magnetic oxide of iron. The 
freshly formed chips are highly reactive and can 
undergo oxidation, which results in ferrous and 
ferric ions in solution. A tan colored emulsion may 
indicate a high concentration of ferric ions. It ap- 
pears that staining can be delayed but not prevented 
by certain types of inhibitors and by maintaining a 
constant emulsion strength. Once it has started, 
however, it usually can not be eliminated. This 
indicates that once the ferric ion reaches a critical 


Some 


Problems Encountered In the Use of Soluble Oils’’ by 
A. W. Lindert, Lubrication Engineering, Oct., 1951. 
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concentration, staining will occur. Experience has 
shown that the use of a hard water soluble oil with 
soft water will be more likely to give this black 
stain than if a soft water type product were used. 
This means that a hard water soluble oil should not 
be employed unless the condition of the water re- 
quires it. 
Prolonging Service Life 

Thus, three general steps are involved in obtain- 
ing the longest possible service life from an emul- 


sion. They apply regardless of whether one machine 
or a large central system is involved. 


(1) Keep close check and control on emulsion 


strength. 

(2) Eliminate as many sources of contamina- 
tion as possible. 

(3) Remove chips, grinding dirt and other 


contaminants as quickly as possible. 


For greatest efficiency, the third step can be sub- 
divided into three stages, (a) separation of metal 
chips and other solid particles, (b) aeration, and 
(c) filtration. Separation of solid particles can be 
accomplished by gravity settling, although the use 
of magnetic separators may be helpful in some cases 
If the emulsion has been used for grinding opera- 
tions, there will undoubtedly be some grinding dirt 
which will float on the surface of the emulsion. This 
can be skimmed from the surface in the settling 
stage. Aeration of the emulsion will bring to the 
surface any tramp or non-emulsified oil, which then 
can be removed. Aeration will also be effective in 
removing odor due to bacteria. Filtration may not 
always be necessary, but it is recommended to remove 
the last traces of any finely divided metal particles 
still present in the emulsion. There are a variety 
of filters available on the market which will do the 
job required without harming the emulsion itself. 


A number of techniques can be visualized for 
performing the various steps involved, ranging from 
batchwise to continuous operation. The following 
is an example of a continuous scheme that might 
be employed in a large plant which uses a central 
system for distributing soluble oil emulsions. 


The emulsions could be transferred from the 
individual machine tools to the treating area by 
means of suitable troughs or ditches, care being 
taken to avoid further contamination during trans- 
fer. As a precautionary measure, it is recommended 
that these ditches or troughs be covered. The emul- 
sion then enters the bottom of a sump or settling 
basin for gravity separation of the solid particles. 
The hold-up time should be sufficient to permit 
complete separation of all the material that will 
settle out. Metal chips can be removed from the 
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bottom of the sump by means of a mechanical con. 
veyor. Any grinding dirt floating on the surface 
can be removed by directing a jet of air across the 
surface and blowing the dirt to one end where it 
can be picked up by the chip conveyor. The emul- 
sion is then siphoned into a tank where it is aerated 
to bring to the surface any non-emulsified oil and 
also to remove odor. The separated oil can be 
skimmed or over-flowed into a trough for subse. 
quent handling. The clarified emulsion is pumped 
through a suitable filter to a central tank fron 
which it is redistributed to the individual machines 
as needed. 


Use of Additives in Emulsion 


Frequently the user will add various chemicals 
to a soluble oil emulsion to augment certain charac. 
teristics such as rust protection, odor prevention and 
detergency. It is recognized that in certain cases 
such practice can be beneficial in improving per 
formance and extending emulsion life. However 
the indiscriminate use of such materials can be in 
jurious both to the emulsion and to the operators 
If, after selecting the best soluble oil for the condi 
tions involved, it is felt that some property of the 
emulsion needs to be improved, consult the oil sup 
plier. He will suggest the material and the concen 
tration that may be added safely to an emulsion oi 
his soluble oil. 


SUMMARY 


Today soluble oils can be applied successfully t 
all but the toughest of machining operations. The 
are extremely complex materials, and require a lim 
ited amount of care if satisfactory performance is 
to be obtained. 


They should not be exposed to extreme temper 
tures in storage and precautions should be taker 
to prevent contamination of the oil. The emulsio 
should be prepared properly and installed in a clea 
system. The importance of cleanliness in the har 
dling of soluble oils from the time they enter : 
plant until the spent emulsion is discarded canno' 
be over-emphasized. 

The length of time an emulsion will perform 
satisfactorily in service will depend largely on how 
well controlled are those factors which tend to 
oppose long emulsion life — such factors as con 
tamination from various sources, changes in emul: 
sion strength and prolonged contact of the emulsios 
with chips and grinding dirt. Practical and eco 
nomical considerations usually will dictate how fa 
a user of soluble oil emulsions should go in thi 
regard. 

Printed in U. S. A. by 
Salley & Collin . Inc 


305 East 45th 
New York 17, . } 
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“TEXACO LUBRICATION 
ENGINEERING SERVICE IS 
REALLY ‘ON THE BALL'” 


—Norman Nesbitt, Purchasing Agent, 
Atlas Crankshaft, Inc., Fostoria, Ohio 


eer has 
been using Texaco Soluble 
Oil in its grinders for a good 


many years—getting fine results 
in finish, rust prevention, emul- 
sion stability and cleanliness. But 
Atlas is particularly pleased with 
the service that goes with Texaco 
products. Mr. Norman Nesbitt. 
Purchasing Agent, writes: 

“A Texaco Lubrication Engi- 
neer calls on us regularly and 
conters with our engineers and 
operators. When, a couple of 


years ago, our water condition 
changed, your engineer got to- 
gether with ours and recom- 
mended changing from Texaco 
Soluble Oil D to Texaco Soluble 
Oil HW’, to avoid possible ad- 
verse effects from increased water 
hardness. We followed his advice 
and have continued to get fine 
results. 

“This is the kind of fore- 
sightedness in stopping trouble 
before it starts that makes me say 
that Texaco Lubrication Engi- 








neering Service is really ‘on the 
ball.’ We appreciate it, as | am 
sure your other customers do.” 

Skilled Texaco Lubrication 
Engineering Service is famous 
everywhere. Put it to work in 
your plant. Just call the nearest 
of the more than 2,000 Texaco 
Distributing Plants in the 48 
States, or write: 


The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 







CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 
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LLENT FINISH 


AND NO RUST! 


— George C. Long, Superintendent 
Hydril Company, Rochester, Pennsylvania 


NE of the important steps in making the 

Hydril Company’s patented Twinpin Con- 
nectors is the milling of a step thread. The job is 
done on Smalley General Thread Millers, using 
a 1:20 emulsion of Texaco Soluble Oil C. 

“We get excellent finish and tool performance,” 
says Superintendent Long, ‘“‘but we are most im- 
pressed by the rust-preventing ability of Texaco 
Soluble Oil. Qur greatest problem was rusting. 
At one time, circumstances forced us to keep 
thousands of dollars’ worth of finished parts 
exposed on open pallets for four and a half 


THE TEXAS COMPANY ° 


ATLANTA 1, GA., 864 W. Peachtree St., N.W. 
BOSTON 17, MASS 20 Providence Street 
BUFFALO 3, N. Y 14 Lafayette Square 
BUTTE, MONT 220 North Alaska Street 
CHICAGO 4, ILL... ..332 So. Michigan Avenue 
DALLAS 2, TEX 311 South Akard Street 
DENVER 5, COLO 1570 Grant Street 


SEATTLE 11, WASH.... 
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months in severe humidity. We can thank Texaco 
Soluble Oil tor the fact that we had no single 
case of rusting or indication of rust on the parts.” 

Let a Texaco Lubrication Engineer help you 
get similar results. There is a complete line of 
Texaco Cutting, Grinding, Soluble and Hydraulic 
Oils to assure better, faster, lower-cost machining 
of every kind. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write: 

The Texas Compary, 135 East 42nd Street, 
New York 17, N. Y. 


DIVISION OFFICES 


HOUSTON 1, TEX 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL... .929 South Broadway 
MINNEAPOLIS 3, MINN....1730 Clifton Place 
NEW ORLEANS 12, LA 1501 Canal Street 
NEW YORK 17, N. Y.....205 East 42nd Street 
NORFOLK 1, VA... .Olney Rd. & Granby Street 


.. 1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 





